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Laser radiation
Do not look into a laser beam

405nm continuous wave with
100µW maximum

Class 2 laser product
JIS C 6802 : 2011

Development and manufacturer Distributor

Head office Confocal System Solution Department
2-10-1 Shin-yokohama, Kohoku-ku, Yokohama, 222-8552, Japan 
Phone:+81-45-478-7330 Fax:+81-45-478-7333

Official web site
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E-mail
sales@lasertec.co.jp The head office of Lasertec Corporation was certified ISO 9001 in April, 2002.

	■ Appearance

	■ Microscope unit

	■ Lamp housing

	■ Layout chart

	■ Control unit

	■ Light source unit

Advanced “�� ” functions  
achieve true usability.
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HYBRID has advanced to HYBRID+ 
by new functions which achieve true usability.

“+” to your various
 measurement scenes.

Functions

Hardware

Software

Options/customize

6 functions, for your various measurement needs

More precise, by industry-leading specifications

Easy to use

More efficient, by automation

P5

P13

P19

P27

 W series      LM Brain      Motorized stage with scale

 LM Carte      Noise filtering assist function      Of f ice repor t function

 0.05 nm resolution height detection scale      LED light source unit 

 High NA objective lens at low magnification



Laser 
confocal

White light 
confocal

1987

1LM21
Red laser

1999

VL2000D
Violet laser

2001

HD100D
White light confocal

2003

S130/C130
White light color confocal

2007

H1200WIDE
Multi-functional 

white light color confocal

1985

2LM11
The world's first industrial 
confocal laser scanning 

microscope RGB 3 color laser

2013

OPTELICS HYBRID
Multi-functional 

white light and laser confocal

2020

3 4

6 functions in one body

Combining white light confocal and laser confocal Industry-leading performance achieved

Applicable to a wide range of needsSix functions are equipped in one body: two sets of confocal optics, vertically 
scanning white light interferometry measurement, phase shift interferometry 
measurement, differential interference contrast observation, and spectroscopic 
reflectometry film thickness measurement.

Utilize both benefits of white light and laser confocal Industry-leading performance is achieved with various modes of measurement 
and observation, normally required with a confocal laser scanning microscope

Applicable to a wide range of measurement needs from nanometer to millimeter

Phase shift 
interferometry 
measurement

Vertically scanning 
white light interferometry 

measurement

Differential 
interference 

contrast

Spectroscopic
reflectometry
film thickness
measurement

White light confocal Laser confocal

• Film thickness measurement 
in nanometer level

• Visualizing nanometer 
level scratch and defect

• Angstrom level step height measurement
• Nanometer levels step height measurement 

at millimeter level FOV

• High-definition 24bit full color observation

• Wide FOV observation and measurement

• Wavelength selection appropriate to sample

• High magnification

• High resolution

• High contrast

1 nm

1 nm

1 µm

1 µm

1 mm

1 mm
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ht
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Horizontal resolution

SEM

AFM

Digital microscope

Conventional
confocal laser scanning

microscope

Interferometry

Auto 
Inspection

High speed
measurement

Auto 
measurement

High precision 
measurement

Wavelength 
selection

Wide FOV

only
one

only
one

only
one

Industry-
leading

Industry-
leading

Industry-
leading

We released the 

world's first industrial 

color confocal laser 

scanning microscope 

in 1985. We have been 

developing cutting edge 

microscopes ever since.

35 years 
developing history, 

making  
the worlds first products

OPTELICS HYBRID+ achieves high performance and multi-function
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Functions

6 functions, for your various measurement needs

	 White light confocal

	 Laser Confocal

	 Differential interference contrast observation

	 Vertically scanning white light interferometry measurement

	 Phase shift interferometry measurement

	 Spectroscopic reflectometry film thickness measurement

●	Measure precisely with wide FOV

●	Observe with high definition color image

●	Measure or observe with high resolution and high magnification

●	Observe nanometer level morphology

●	Measure nanometer level topography

●	Measure angstrom level topography

●	Measure nanometer level transparent film thickness
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	 White light confocal

█	 Wide FOV improve work efficiency

█	 High precision measurement at low magnification

█	 Wavelength selection suitable to sample

1.6 times FOV compared to standard CLSM

High precision measurement using low magnification objective lens that is normally difficult by standard 
CLSM. This is achieved by using specially-designed high NA at low magnification objective lens.

HYBRID+ FOV
(20x objective lens)

Standard CLSM's FOV
(20x objective lens)

Pigment Cross-sectional image of lithium ion battery during charging and discharging.
Operando observation of graphite anode color change through glass. 

(Provided by LIBTEC)

█	 High definition full color confocal image

High-definition, full color, all in focus confocal image by applying white light source, which spectrum is very 
similar to sun light.

Wavelength selection required sample example

■ Sample which has optical absorption property
Blue channel detects outermost film surface only because blue wavelength does not penetrate PI film.  
The red channel sees the device pattern as red wavelength sees through the PI film

■ The sample affected by specific wavelength
A suitable wavelength can be selected for the sample which is affected by a specific wavelength such as 
photo resist film, UV curing resin or organic film.

PI coated optical communication device

Upper layer image  (Blue)All-in-focus image (white light) Lower layer image  (Red)

6 functions,  for your various measurement needs
Functions

Standard laser microscope
Sample damaged by being exposed to 405 nm wavelength

HYBRID+

Non damage observation by suitable wavelength

Organic film

Roughness standard block

Contact terminal

Noise

Suitable wavelength can be selected by changing the detector wavelength, or light source wavelength. This 
makes it possible to measure the sample which cannot be measured by monochrome wavelength.

Multi layer sample observation image by wavelength selection

Light source :  
wavelength select function

6 wavelength selectable

Detector :  
Receiving channel select function

RGB detector channel selectable

1.6 times FOV

Detector image

White
light

BlueRed

Blue
green

GreenYellow
green

Yellow

436 nm633 nm

486 nm

514 nm546 nm

578 nm

3D image by specially-designed 10x objective lens (NA:0.5)3D image by standard 10x objective lens (NA:0.3)



9 10

	 Laser confocal 	 Differential interference contrast observation

█	 High magnification and high resolution observation █	 Nanometer level morphology observation

High resolution image capturing, nanometer level, ultra-fine structure, comparative to SEM, without 
preprocessing by 405 nm wavelength violet laser.

Visualize sample surface ultra-fine morphology clearly with confocal and differential interference contrast 
observation combination.  Visualize sample surface clearly without being affected by backside reflection, 
even if the sample is transparent because depth of focus is very shallow.

Polymer blend spherulites
(150 µm FOV, magnification on monitor is 1,850x)

Confocal image
Ultra fine morphology not visualized.

Confocal DIC image
Ultra fine morphology clearly visualized.

Artificial crystal surface morphology
(FOV 1,500 µm)

Epitaxial defect on GaN wafer
(FOV 1,500 µm)

Niobate natrium 
(25 µm FOV, magnification on monitor is 11,000x)

Semiconductor pattern
(75 µm FOV, magnification on monitor is 3,700x)

6 functions,  for your various measurement needs
Functions

Epitaxial defect on SiC wafer
(FOV 1,500 µm) 

Si wafer surface
(75 µm FOV, magnification on monitor is 3,700x)
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	 Vertically scanning white light interferometry measurement

	 Phase shift interferometry measurement

	 Spectroscopic reflectometry film thickness measurement

█	 Nanometer scale step height measurement with millimeter FOV

█	 Angstrom level step height measurement

█	 Nanometer level transparent film thickness measurement

Height distribution data is calculated by acquiring z scale values at intensity peak positions of the interference 
fringes generated by white light and two-beam interference objective lens. This method is suitable for wide 
FOV measurement because it has the same height measurement resolution at any magnification objective 
lens, theoretically.

Height distribution data is calculated by phase information analysis of four interference fringe images at different 
positions to the optical axis. Because interference fringes generated by single wavelength light and two-beam 
interference objective lens is based on optical path distribution between beam splitter in interference objective lens 
and sample surface(height measurement range is within the half of wavelength).

Film thickness is calculated by curve fitting method using optical model after six wavelength absolute 
reflectance is measured. Several nanometer to one micrometer single and multi layer film thickness can be 
measured. Very small areas, such as sub-micron areas, to whole field of view film thickness distribution can 
be measured because our method measures each single pixel film thickness.

44 nm step height measurement at 1500 µm FOV. 
Nanometer order step height chromium coated 
sample.

8 nm step height chromium coated sample. More 
height resolution than white light interferometry.

Standard block

Standard block

Calcite crystal cleavage 

SiC crystal growth side

Dozens to hundreds nanometer cleavage step in 
micrometer order step measurement example

1 nm ~ 10 nm growth step heights originated from 
screw dislocation point.

LB film on Si substrate (Dyad film : 4 nm laminated)
(Provided by professor Jun Matsui, Matsui laboratory, Yamagata university)

SiO2 film on Si wafer : 114 nm

FOV 1,500  µm

Film thickness distribution measurement example

Small area film thickness measurement example

44 nm

8 nm

HYBRID+ measurement area (1 µm□)

General film thickness tool measurement area is ø1 mm.

6 functions,  for your various measurement needs
Functions

56 nm
52 nm 48 nm

44 nm
40 nm

28 nm

12 nm
36 nm

24 nm

8 nm
32 nm

16 nm

20 nm

4 nm

(Provided by professor Toru Ujihara, IMaSS, Nagoya University)
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Hardware

More precise,  by industry-leading specifications
█	 Light source

	 Light source supporting precise measurement

Wide FOV and high speed measurement confocal optics

More precise, by industry-leading specifications
Hardware

Laser light source

405 nm violet semiconductor laser as the shortest wavelength laser at visible light. High energy density 
and very short wavelength monochromatic light enables high magnification and high contrast imaging.

White light source

Selectable from LED light or xenon light

Broadband lightMonochrome light

Difference between monochrome light and broadband light

Thin film coated samples cannot be measured by monochrome light because too many interference fringes 
are generated. It can be measured with a broadband white light source because interference fringes are 
manageable.

Wavelength range

White light broadband source makes it possible to measure and observe samples which cannot be 
measured by monochrome light sources. Six selectable wavelengths can be applied by using optical filters. 

Detector

Laser light 
source

White light 
source

Anti-vibration 
function

Low center  
of gravity design

Gelled anti-vibration 
mechanism at the 
bottom to achieve stable 
measurement condition

High seismic resistance by 
low center of gravity

LED light source unit

3D image [Photo resist on substrate (3 µm)] 3D image

Lamp housing (xenon lamp light source)

Many interference fringes

Reflection image Reflection image

No interference fringes

Blue
436 nm

Violet
405 nm

Red
633 nm

Blue green
486 nm

Green
514 nm

Yellow green
546 nm

Yellow
578 nm

380 nm 750 nm

1 White light and violet semiconductor laser 
light source

Selectable optics by one-click

2 RGB independent and simultaneous detector

Suitable wavelength selectable to sample

3 0.05 nm resolution scale  
for height positioning detection 
Industry leading precision achieved

4 High rigid and low center of gravity design  
for stable measurement

Reduce disturbance vibration and sound noise 

LED light source	 Long life time and stable light source. High measurement repeatability.

Xenon lamp light source	 Applicable to various kind of option measurement. Wavelength spectrum is very close to sun light.
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Non confocal image

TFT

Confocal image

█	 Confocal optics

█	 Benefit of confocal optics

Confocal optics enable detection of the reflected 
light at the sample surface through pin hole. It 
is called confocal optics because the optics is 
designed that reflected light at sample surface 
is focused at detector when the illumination light 
from point light source is focused at sample 
surface. The reflected light reach to detector 
through pin hole when it is focused on sample 
surface. The reflected light doesn't reach to 
detector through pin hole when it is not focused 
on sample surface because most of the light 
is blocked at pin hole. Confocal optics detect 
reflected light only at the focal plane. Confocal 
optics are generally used in the HYBRID+ and 
standard confocal scanning laser microscopes. 

Improve resolution and contrast

Resolution and contrast are improved compared 
to non confocal optics by filtering out scatter light.

High Z resolution

High Z resolution by detecting reflected light 
at focus position only (IZ curve). It enables to 
generate multi-layered images with very shallow 
depth of focus (Optical sectioning).

	 Principle of confocal microscope

█	 Focus scan / All-in-focus image acquisition / Height measurement principle

Focus scan

Different height position optical sectioning images 
are acquired by taking images continually with 
moving sample to Z direction. Acquire peak 
brightness and peak height position when it is 
focused at each pixel.

All-in-focus image

High resolution and deep depth of focus 
image with all-in-focused in FOV is acquired by 
accumulating each pixel peak brightness images.

Height measurement

Height data is acquired by taking Z position at 
brightness peak position of each pixel.

Confocal optics

Non confocal optics

I (Brightness)

 Z
 (Z

 p
os

iti
on

)

IZ curve High precision height 
measurement at short 
measurement time is 
achieved by search peak / 
fine peak algorithm.

IZ curve

 Z
 (Z

 p
os

iti
on

)

Focus position detection 
is not accurate

Focus position detection 
is accurate

Detected focus positionDetected focus position

Search peak / fine peakConventional method

I (Brightness)

█	 Peak position detecting algorithm

Accurate height information is calculated by 
applying original algorithm to IZ curve acquired by 
focus scan.

Detector

Pin hole

Pin hole

Beam splitter

Objective lens

Focus position
Sample

Point 
light 
source

Detector

Pin hole

Pin hole

Beam splitter Point 
light 
source

Objective lens

Focus position
Sample

In focus Out of focus All-in-focus imageOptical sectioning 

3D image

More precise, by industry-leading specifications
Hardware
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█	 A variety of objective lens lineup

HYBRID+ has a variety of objective lenses in the lineup, such as high NA at low magnification, that you can 
choose from depending on your application.

	 New component for high precision measurement

█	 Industry leading precision

█	 Traceability system

Measurement precision is based 
on "Accuracy" and "Repeatability". 
"Accuracy" means how close to true 
value and "Repeatability" means 
how small the variation at multiple 
measurement. HYBRID+ achieves 
industry leading performance at both 
horizontal direction measurement and 
height measurement for "Accuracy" 
and "Repeatability".

HYBRID+ is calibrated to traceable 
national measurement standards.  We 
calibrate before shipment. We issue 
an inspection report and calibration 
certificate.

Accuracy and 
repeatabilityRepeatabilityAccuracy

＋ ＝

NIST
(National Institute of Standards and Technology)

Width standard block Height standard block
VLSI Height Standard

CD measurement Surface profile measurement

█	 Industry-leading measurement speed

HYBRID+ achieves industry leading 
measurement speed. (15 Hz ~ 120 Hz 
frame rate). It is 1/4 measurement 
time compared to Standard CLSM 
and very effective at image stitching, 
high speed auto measurement and 
high speed movie observation.

Measurement
time

Frame rateScan resolutionMeasurement 
range

10 µm ÷ 0.1 µm 15 Hz 6.67 sec÷ ＝example:

÷ ÷ ＝
Measurement range 
for height direction

Steps 
for height direction

How many layers 
per second

1/4 measurement time 
of Standard CLSM

Z measurement range (µm)

160

140
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* Z step as 0.1 µm

Measurement
time

1/4

Standard CLSM

Width 
measurement 

Accuracy ±[0.02×(100/magnification of objective lens)+L/1000] μm

Repeatability(3σ) 0.01 µm

Height 
measurement

Accuracy ±（0.11+L/100） µm

Repeatability(σ) 0.01 µm

High NA objective lens lineup

New high NA at low magnification objective lens
NA : 0.8, WD : 1.65  mm

Objective lensHigh NA at low magnification objective lens 
We developed high NA at low magnification objective 
lens which enables to measure precisely at wide FOV 
of low magnification objective lens.

Numerical aperture (NA)

NA is a very important parameter. NA determines 
image brightness, resolution and depth of focus. NA is 
described as below formula, where θ (aperture angle) 
is the angle formed by optical axis and the light from a 
point of sample surface to outermost of objective lens.

NA = n · sinθ
θ : Aperture angle  
n : Refractive index of a medium between sample surface and objective lens. (Air is 1)

Working distance (WD)

Distance from tip of objective lens to sample surface 
when it is focused.

Parfocal distance (PFD)

Distance from objective lens mounting position to sample 
surface when in focus. There are two types of parfocal 
distance at objective lens for industrial use, 45 mm and 60 
mm, regardless of objective lens kind and magnification. 

Apochromat (Apo)

Chromatic aberration corrected objective lens in all 
visible light range.  Numerical aperture (NA) is very 
high,  and it is suitable for color observation. 

Parfocal distance 60 mm

Specially designed objective lens for HYBRID+

Parfocal distance 45 mm

Objective lens WD (mm) NA
(Numerical aperture)

Objective lens

	 1× 3.80 0.03

	 2.5× 6.50 0.075

	 5× 23.50 0.15

	 10× 17.50 0.30

	 20× 4.50 0.45

	 50× 1.00 0.80

	 50×	 Apo 2.00 0.80

	 100× 1.00 0.90

	 100×	 Apo 2.00 0.90

	 150×	 Apo 1.50 0.90

Objective lens
(Long working distance）

	 20×	 ELWD 19.00 0.40

	 50×	 ELWD 11.00 0.60

	 100×	 ELWD 4.50 0.80

Objective lens
(Super long working distance)

	 10×	 SLWD 37.00 0.20

	 20×	 SLWD 30.00 0.30

	 50×	 SLWD 22.00 0.40

	 100×	 SLWD 10.00 0.60

Objective lens
(Glass thickness correction)

	 20×	 CR 10.00 0.45

	 50×	 CR 3.00 0.70

	 100×	 CR 0.85/0.95 0.85

Objective lens WD (mm) NA
(Numerical aperture)

Objective lens
(high NA)

	 50×	 Apo 0.35 0.95

	 100×	 Apo 0.32 0.95

	 150×	 Apo 0.30 0.95

Objective lens
(Two-beam interference  
objective lens)

	 TI	 2.5× 10.30 0.075

	 TI	 5× 9.30 0.13

	 DI	 10× 7.40 0.30

	 DI	 20× 4.70 0.40

	 DI	 50× 3.40 0.55

	 DI	 100× 2.00 0.70

Objective lens WD (mm) NA
(Numerical aperture)

Specially designed objective lens
(High NA)

	 5×	 LT 10.50 0.25

	 10×	 LT 1.60 0.50

	 20×	 LT 0.80 0.75

	 NEW20×	 LT 1.65 0.80

1.65 mm

More precise, by Industry-leading specifications
Hardware
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LMeye8

LMInspect LIBRA

Software

Easy to use

	 New functions for ease-of-use

Purpose built software

Standard software for standard measurement and analysis.  
Optional software for automation.

Easy to use
Software

█	 LM Carte  

Measurement parameters are optimized just by choosing basic sample information and required precision 
along with a simple questionnaire. Registered information is saved as a carte file.

Stage control

Objective lens change

Imaging condition 
setting

Acquire image data

Image display, 3D 
display

Image processing, 
noise filtering 

Measurement and 
image analysis

Data output

Report creation

Operator mode

Auto alignment

Inspection recipe 
creation

Full surface inspection

Defect map display

Defect classification

Defect coordinate 
information

Defect coordinate 
information

Captured image
Operator mode

Measurement recipe 
creation

Measurement position 
correction

Measurement position 
detect

Multiple point 
measurement in FOV

Pass / Fail judgement

Microscope 
control

Option / customize

P31
Option / customize

P30

Data 
analyze

█	 Filter assist function 

It assist noise filtering by visualizing noise portion in the acquired image data. It helps to make reliable data 
as this function helps to eliminate suspected noise data and keep real data.

Noise judging Noise filtering

Carte selectCarte setting

Microscope  
standard software

Auto measurement 
software

Auto defect inspection 
software



21 22

█	 Imaging setting function

█	 Patchwork function

█	 XY coordinate measurement function

Auto height range 
adjustment function
Optimize height measurement 
range by recognizing height 
range of each FOV at patch 
work function.

Auto setting
Auto focus, 
brightness and height 
measurement range 
are set by one-click.

Multi-gain
Multi-gain 
parameters can be 
set by dividing six 
ranges of height 
measurement 
range at most 
and setting gain 
separately.

FOV setting
Necessary area data 
is acquired very 
rapidly by changing 
FOV for Y direction.

HDR mode
Prevent from data 
missing by setting 
multiple light 
sensitivity when there 
are some different 
reflectivity areas in 
field of view.

It's easy to make stitched image over wide FOV smoothly by patchwork function.

Measure distance between two points across field of view easily without patchwork by registering a XY 
coordinate of a center of field of view as start point and another XY coordinate of another center of field of 
view as end point with using motorized stage.

	 Basic function

Height measurement range 

High aspect ratio trench

LS standard block.

Printed circuit board

Tablet

Coin (22 mm diameter)

HYBRID+ patchwork

3D image

Start point End point

█	 Macro function

This function records measurement procedure and parameters. It helps for beginner to measure 
appropriately by recording and replaying expert's procedure.

Expert

Record 
expert's 

procedure

Replay 
expert's 

procedure

One click 
the play button!

microscope 
operation

image 
processing

Macro function

measurement

Save measurement and 
analysis procedure in 
macro file. Command is 
recorded.

Operator
Reproduce expert's 
measurement and 
analysis procedure by 
one click.

normal mode

HDR mode

Cross sectional image of
 image stitching area

No-auto 
height 
range 
adjustment 
function

Auto height 
range 
adjustment 
function

Macro function flow

Standard CLSM patchwork

Position move Take image Image 
processing Data analysis Report

Easy to use
Software
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	 Various measurement and image analysis functions

Measurement 
parameters
height, plane distance, 
spacial distance, angle, 
cross-sectional area, 
approximation R, etc.,

Nanoimprint resin mold 3D shape profile  step height : 45 nm

Standard 
pattern

Brightness 
profile

█	 Profile analysis

█	 Comparison measurement

█	 Width and pitch measurement

Get cross sectional image on the line in the image. Many parameters are measured on the cross-sectional image.

Compare multiple cross-sectional images. It enables you to compare the same FOV with another image. It 
is used to quantify variation of same location within the same type of samples.

Measure width by acquir ing 
brightness prof i le on the l ine and 
a set sl ice level. It is appropriate 
for small step height sample such 
as semiconductor pattern.

Bump

Confocal image

Diamond whetstone

Analyze result

3D image

Binarized imageBinarize the image based on 
threshold of brightness or height 
image. More than 20 parameters 
such as area, volume, surface area 
can be calculated on binarized area. 
This function is usable for the sample 
that has same structures in FOV.

This function displays parameters by 
the order of difference comparing 
two groups of samples automatically. 
It helps to judge which parameter is 
appropriate for Pass / Fail judgement.

Cross-section profile curve on measurement line (Solid line)

█	 Surface roughness measurement

Line roughness conformable to JIS and plane roughness conformable to ISO are possible. It can measure soft 
samples that cannot be measured by contact probe type surface profiler because our method is non-contact. 
We can achieve precise surface profile measurement that cannot be measured by contact probe type.

Line surface roughness measurement 
(Conformable to JIS B601)

Any place can be measured precisely 
because we can choose measurement line 
on the acquired plane image.

Plane surface roughness measurement  
(Conformable to JIS B6801 [ISO 25178] )

International standard surface roughness 
measurement based on non-contact 
(optical probe) measurement not only 
contact method. This measurement is 
more precise because it is not affected by 
line direction.

█	 Shapes and features

█	 Surface roughness suggest

After processingBefore processing

Artificial bone

Easy to use
Software
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Copper wire on printed circuit board

3D imageTFT substrate

█	 Film thickness measurement (XZ cross sectional measurement)

Calculate film thickness by measuring optical distance between film surface and interface of transparent 
sample. It is usable to measure more than 1 µm thickness transparent film.

█	 Plane measurement

Calculate two-dimensional distance, angle, circularity. It is 
usable for basic length measurement.

█	 Height difference measurement

Measure height difference based on average, maximum, minimum height in the specified area.

Wiring patten with PI film

XZ cross-sectional image

	 Data output

█	 Office report function 

█	 Other data output functions

Output measurement result to Excel/Power point with associating Microsoft Office by one-click. It helps 
work efficiency. Templating and multiple data comparison are also possible.

LMWS file

It is dedicated file format. 
It files measurement 
condition and result in one 
file.

Spread sheet function

Manage multiple measured 
data in one chart.

Layout report function

Create report including 
images and measurement 
values.

Data output

It is also possible to 
output as image file, csv 
file, CAD file (step file) etc.

Measurement
 result

Scan information
Measurement data

CADLMWS 3D
printer

Objective lens 
information and
measurement 

condition

IZ curve

I (brightness)

Z
 (

Z
 p

os
iti

on
)

Film thickness 26.460 µm

Measurement parameter

Distance, angle, radius, distance between 
circle centers, number count

Excel report

Power point report

Data comparison

Easy to use
Software
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More efficient, by automation
Options/customize

R&D to mass production

R&D

Standard unit

Mass production trial

Special stage 

Mass production

Process unit

We can customize to suit measurement 

needs in various process from R&D 

application, sampling inspection at 

mass production trial to full inspection 

at mass production.

	 W series 

█	 2’’- 8’’ automated wafer loading

We provide the system with auto wafer loading, auto measurement and auto inspection function to suit 
customers' needs at mass production

Wafer auto loader part

HYBRID+ W series appearance

Customization for the needs

Equipment and options lineup from standard to process machine for various scenes.

Options/customize

More efficient, by automation

W series is newly released 
for mass production process.  
W series is used at mass 
production line because it 
has auto wafer loader, auto 
measurement and inspection 
function.
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	 Stage lineup

█	 Large and special stage

█	 Motorized stage with scale █	 Motorized X-θ stage

Stage size, stroke, auto transport etc. for various kind of needs.

Positioning 
accuracy and 
repeatability are 
improved by 
applying motorized 
stage with scale. 
High reliable image 
stitching.

Axial rotation by 
electrical motor 
is possible with 
cylindrical samples.

█	 Motorized stage█	 Manual stage

It is useful for 
multiple position 
measurement and 
image stitching. 
Increase work 
efficiency.

Manual XY stage 
for basic use

XY stroke 160 mm x 160 mm

XY stroke 160  mm x 160  mm θ rotation stage

XY stroke 150 mm x 150 mm

XY stroke 800 mm x 800 mm  
Gantry type

XY stroke 300 mm x 300 mm  
Gate pier type

█	 Basic function

Auto measurement 
is performed based 
on a pre-set recipe 
with motorized stage. 
Recipe includes sample 
size, alignment setting, 
measurement position, 
AF setting, pattern 
matching, measurement 
method, etc. and it is 
saved as a recipe file. 
Pass / Fail judgement is 
also available by setting 
threshold.

	 Auto measurement software (LIBRA)

Bump auto measurement

Micro bumps auto measurement

Measurement flow

Recipe read Start measurement End  
measurement Display data list

Four hundred thousand micro bumps on 300 mm wafer auto measurement example by pattern 
recognition, detection, and measurement function.

Application example

More efficient, by automation
Options/customize
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█	 Basic function █	 Option (LM Brain )

Inspect whole wafer or 
glass substrate surface for 
small defect or particles  
on it automatically. Defect 
map creation, selected 
point review and defect 
classification(size, white, 
black, bump, pit ) are also 
possible.

Defect inspection on SiC wafer

0.5 µm PSL on wafer

Inspection flow

Start inspection Review inspection result Display defect classification

Samples with pattern or repetitive patterned sample inspection are possible by registering non-defective 
reference image.

Extract killer defects by AI from detected all the defect which affect device performance. High precision 
classification is possible that is difficult by normal defect classification algorithm.

It enables defect inspection on difficult samples such as repetitive patterned sample, random 
pattern, etc.  High quality classification is possible.

SiC wafer defect inspection example. Defect review and trace are possible because of high-resolution 
imaging. Very low scatted light reflectivity defects can be imaged very clearly due to combining confocal 
optics and DIC optics. Surface roughness distribution is displayed by using HazeMap option.

Defect inspection by pattern comparison

Defective patternNon-defective pattern

Comparison 
inspection

Target defect

Extracted target defect 
Map

Defect classification by Deep learning
Inspection example

	 Auto defect inspection software (LM inspect)

More efficient, by automation
Options/customize
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Tilt holder
The holder with dual axis tilt correct function

█	 Special sample holders

█	 Main specifications

█	 Console

	 Custom options

Wafer holder
Reduce wafer warpage by vacuum

2~4 inch wafer holder 6 inch wafer holder 8~12 inch wafer holder

Model Basic model C3 Standard model L3 High-end model L7

Function

Light source
Xenon / LED √

Laser - 405 nm

FOV /  
Magnification

Light source Objective lens 24-inch screen  
magnification FOV (HxV)

White light

1× 18.5×  15,000 × 15,000 µm

2.5× 46.2×  6,000 × 6,000 µm

5× 92.5×  3,000 × 3,000 µm

10× 185×  1,500 × 1,500 µm

20× 370×  750 × 750 µm

50× 925×  300 × 300 µm

100× 1,850×  150 × 150 µm

150× 2,775×  100 × 100 µm

Laser

50× 1,850× -  150 × 150 µm 

100× 3,700× -  75 × 75 µm 

150× 5,550× -  50 × 50 µm 

Zooming 1×～8×

Frame memory
Brightness 1,024×1,024×12 bit / High definition mode 2,048×2,048×12 bit

Height 1,024×1,024×16 bit / High definition mode 2,048×2,048×16 bit

Frame rate 15 Hz～120 Hz

Width  
measurement

Minimum unit of measurement 0.001 µm

Accuracy ±[ 0 .02 × (100/Objective lens magnification)+L/1000 ] μm

Repeatability (3σ)*1 10  nm

Height  
measurement

Scale resolution 0.05  nm

Accuracy ±(0.11+L/100) µm

Repeatability (σ)*2 10 nm

Measurement range*3 7 mm

Z stroke 100 mm 80 mm

Nosepiece 5-hole motorized revolving nosepiece (with auto lens position recognition)

XY stage
Manual √ -

Motorized Options √

Differential interference contrast observation Options √

Vertically-scanned white light interferometer Options √

Phase shift interferometer Options

Spectroscopic reflectometer measurement Options √

Software

Image capture HDR mode, Patchwork, multi-gain, etc.

Image processing Surface shape correction (tilt, spherical), noise elimination, filter, color extraction, binarization, etc.

Profile analysis Profile measurement, comparison measurement, surface roughness measurement, width and pitch measurement, 
film thickness measurement

Data output Dedicated extension, general use image file, CSV file, STEP file

Efficiency tool M Carte, filter assist, macro function, surface roughness suggest, Office report 

Utility AC:100 V 50/60 Hz approx.800 VA

Dimensions  
and weight

Microscope unit 	 382(W) ×	 511(D) ×	689(H) mm	 approx.40	 kg

Control unit 	 430(W) ×	 450(D) ×	 100(H) mm	 approx.7	 kg

Light source unit 	 142(W) ×	 279(D) ×	 210(H) mm	 approx.3.8	 kg

Lamp house 	 142(W) ×	 311(D) ×	 227(H) mm	 approx.6.7	 kg

PC 	 175(W) ×	 440(D) ×	360(H) mm	 approx.9 kg

Monitor 	 556(W) ×	 180(D) ×	 513(H) mm	 approx.4	 kg

Traceability √

*1: Based on reference pattern measurement using 100x (NA0.95) under no vibration condition.
*2: Based on the measurement of VLSI Standards' step height standards using 100x (NA0.95) under no vibration condition.
*3: Up to the maximum distance of objective lens movement

Electrostatic absorption holder
Simplify measurement and inspection by 
electrostatic force. It is useful for thin flat samples 
such as paper, film, metal foil, etc.

Controller designed by human engineering to 
optimize measurement efficiency. Frequently used 
command can be done at hand.

White light confocal White light confocal White light confocal

Laser confocalLaser confocal

Differential interference contrast observation

Optical interference measurement

Spectroscopic reflectometry film thickness measurement

More efficient, by automation
Options/customize


